Abstract: The building of a sustainable material circulating system is imminent for the threatened waste disposal landfills in Japan. Now, man-aided recycling is active for the purpose of lessening waste. Al-though recycling originally aimed at saving resources and alleviating environmental problems simultaneously, it is nevertheless a current issue that problem of cost and environmental damages have occurred. Also, other problems include the generation of toxic substances due to the mixing of dissimilar materials in the recycling process in each industrial production field, and its progression in the future is feared. This indicates that there is a need to build a purging or purification system in recycling similar to the one originally equipped in the ecosystem. In this report, the category of the poison and the recycling process in the circulating material will be defined and the influence on the material will be examined.
INTRODUCTION
In Japan, about 2 billion tons of industrial raw material flow a year is reported [1] , though it is difficult to give an accurate account of the quantity of circulative material due to diffusion materials such as export or gas, water and air. Also, the amounts of water and air are too much to compare with these industrial raw materials. For example, water used in Japanese society is estimated at 80 billion tons in 1998 [2] , which is 40 times as much as that of industrial materials. The amount of those materials used in Japan is too enormous to be handled and recycled by nature. These devastate the beautiful Japanese scenery and deprive people of comfortable life in an island located in the Temperate Zone [3] [4] [5] . Therefore, man-aided recycling has come onstage for the purpose of lessening waste [6] . The recycling rate for each product shows that the rate of steel or aluminum can is increasing by 20-40% while old recycling paper stays on the 50% level from 1986 to 1998 [7] . Although recycling originally aimed at saving resources and alleviating excessive burden on the environment simultaneously, it is nevertheless a current issue that problems of cost and environmental damages have occurred. In a man-aided recycling society, also, due to careless production and use of materials, it can be speculated that poisonous accumulation that actually degrades the physical or chemical characteristic of products or general poison will be mixed with and be generated from materials. In this paper, the preparatory concept of the accumulation and approximate value of materials life will be discussed.
FUNDAMENTAL MATERIALS IN JAPANESE SOCIETY
The fundamental balance and flow of materials in Japan that are used for industrial statistics are shown in Fig.  1 . The raw materials for Japanese industrial uses are shown in the left column and the intermediates in the industry which are classified into energy, products and by-products are shown in the right column in Fig. 1 . 666 million tons of imported materials consist of petroleum, coal, iron ore, foods and miscellaneous materials. Although the coal mining industry in Japan has been working as well as petroleum and iron mining industry, half of foods consumed in Japan are imported. 1,164 million tons of materials are supplied in domestic resources. In particular, the materials for construction such as lime stones, and gravel occupies 90% of total domestic materials. The right column shows the contents in the consumption state. 338 million tons of input materials, which corresponds close to 16% of total materials are used for energy, and 203 million tons are directly disposed in the production stage in the flow. By-products are 415 million ton. Some of them are recycled as law materials.
1,299 million tons of products include automobile, electric devices, foods, papers, plastics, and construction materials such as building, bridge, pavement, harbor facilities and so on. About 400 million tons of the products are used in offices and for home use. The larger half circle (below) means the flow in nature and the smaller half circle (above) is the flow in human society. Since the birth of human beings, human society has been relying on nature for the recycling and purifying of waste materials disposed into the environment just like other animals. The current flow in Japan can be drawn in Fig. 5 , where 1.96 billion tons of raw materials are fed to Japanese industry to produce about 500 trillion yen as its gross domestic production.
The same amount of waste is expected as an output flow from Japanese society, but about a fourth is observed as the actual waste. The residue is considered to pile up somewhere in the country.
GDP: 500 trillion yen are many poisons for plastic because almost all plastics are immscible each other, so the contamination of the different plastics in the recycling system causes degradation.
ACCUMULATION OF POISON IN RECY-CLING
Some representative poisons or contamination in materials are impurity residues, such as trampelements (Cu, Sn, Mo, Ni in Fe) [9] and radioactive elements [10] . Other examples are in ceramics, where impurity causes all transparent bottles to change into a blue color, or when Al-Si alloy in glass causes cracks and deterioration of the material. By evaluating the degree of the deterioration as such in the material in circulation system, meas- Table 2 In 1995, the per capita stock of steel in Japan was 12 billion tons, 62 million tons of which flowed into society and 25 million tons were disposed from economy and industry as shown in Fig. 6 [7] . Therefore, the average staying term is from 19.4 to 48.0 years. From these values and the above equation, the accumulative poison rate: D=0.26gfkg/cycle is calculated. When tolerance of the Cu residual in steel is 0.4%, being avoid cracking For polystyrene, the materials life in a recycling system can be estimated from the quantity of dimer and trimmer (0.33g/kg), ratio of rate constant, and 10-4g/kg for the maximum permissible amount of poison in case of 3 in table 2. Table 3 . lists the results of calculation of representative materials in a recycling system.
The lives of representative materials in recycling can be independently calculated without the data of fatigue and other deterioration characteristics. It appears to contribute to how long the materials can be used in recycling. Table 4 shows the items from recent newspapers in Japan regarding the problems in the currently progressing recycling system. But long-term observation of accumulating contamination in recycling materials is limited at this time as shown in Table 4 .
Only a few are known in organic material of general wastes from homes. In specified material categories, a 20% decrease in 4 years is being aimed at for food disposal. Some forms of reuses are being tried, such as half of the garbage being turned into methane gas and the rest being used as the raw material of compost by lessening weight through dehydration. For the time being, contaminative materials are removed by using magnetic power or by using the difference in specific gravity. But quantitative analysis has not often been reported yet at present.
REMOVAL OF POISON AND PURIFICATION IN RECYCLING
Topics regarding poison generated or mixed in recycling have been taken up to point out the necessity of Table 5 . Summary of poisons in the recycling system in Japan. having a removal or purification system in our society. The representative poisons are listed up in Table 5 .
Copper, tin and other some elements in ion, Al, Si, Cr and aliens in glass and deadly poisons in plastics should be paid attention to in a recycling system. At present, the toxicity detection and removal points in the material flow in a recycling system are speculated as Fig. 10 .
The concept of Fig. 10 is a very important model for a safely recycling society. If we ignore the detection and removal of accumulated poisons, these concentrations will reach a dangerous level, and it is not unreasonable to speculate that higher concentration of poisons will damage people susceptive to those poisons in society. Engineers who have the data and knowledge of the danger should not recycle materials without considering the detection and the removal of such poisons.
CONCLUSIONS
In this paper, we proposed ideas to clarify influence of accumulation of contaminative materials in a recycling system. Conclusions are as follows:
(1) For sustainable material circulative society, poison detective and purification system should be equipped in a recycling system. (4) It is considered that the rate of accumulation of poison in a recycling of material should depend on a removal efficiency.
